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. MONTH(S) FROM THE MAILING DATE 



OF THIS COMMUNICATION. 



- Extensions of time may be available under the provisions of 37 CFR 1 .1 36(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS 
from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, such period shall, by default expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 

- Any reply received by the Office later than three months after the mailing date of this communication, even if timely, may reduce any earned patent 
term adjustment See 37 CFR 1 .704(b). 
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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious at 
the time the invention was made to a person having ordinary skill in the art to which said subject 
matter pertains. Patentability shall not be negatived by the manner in which the invention was 
made. 

Claims 1, 9-12, 14-16, 20 and 21 are rejected under 35 U.S.C 103(a) as being unpatentable over 
Matsuyama et al. JP406061752A (Matsuyama) in view of Holt "Electronic Circuits digital and analog", 
pages 423, 431, 436 (Holt). 

Figure 1 of Matsuyama discloses a nested transimpedance amplifier circuit having a "zero-order 
TIA", elements 2 b 2 2 and 4, a first amplifier 2 3 having an input that communicates with the output of the 
zero-order TIA and an output, and a first feedback resistance in the form of a fixed resistor 3 has one end 
that communicates with the input of the zero-order TIA and an opposite end that communicates with the 
output of the first amplifier as is clearly shown in Figure 1 of Matsuyama. The abstract of Matsuyama 
sets forth "securing" a wide dynamic range i.e. the bandwidth is increased (see page 8, first full paragraph 
of the instant application.). Element 1 of Matsuyama is an optical sensor and thus the nested TIA of 
Matsuyama is clearly "implemented in an optical sensor". The abstract of Matsuyama also calls 
amplifiers 2 U 2 2 and 2 3 inverting amplifiers. Matsuyama is silent on calling these amplifiers operational 
amplifiers (opamp) and only shows them as generic conventional structures. Matsuyama being silent on 
the specific structure of the amplifiers is likewise silent on whether these amplifiers include bipolar 
junction transistors. Claims like claim 1 1 recite the use of metal-oxide-semiconductor (MOSFET) 
transistors and the bandwidth having a value "greater than 10% of a threshold frequency" " Matsuyama 
does not show the TIA arrangement as being "implemented in a preamplifier of a hard disk drive." 
Matsuyama is also silent on the differential or balanced signal version of the amplifier. Matsuyama only 
shows the single ended version. Claims 14+ are directed toward the balanced signal version. 

Holt discloses that the typical inverting amplifier circuit includes an opamp (See Figure 14.1 of 
Holt.). This is a conventional circuit. Holt also discloses that the conventional opamp can be composed of 
bipolar junction transistors (See page 431). 
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Accordingly, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have used operational amplifiers that employ bipolar junction transistors for the 
amplifiers 2 b 2 2 and 2 3 because as the Matsuyama reference is silent on the exact amplifier circuit, any 
art-recognized equivalent amplifier circuit would have been useable therewith such as the conventional 
operational amplifier as shown in Holt. 

The MOSFET is a common art recognized equivalent to that of the bipolar junction transistor. 

Accordingly, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to employ MOSFET transistors in place of the bipolar junction transistors for the 
amplifiers 2 h 2 2 and 2 3 in the combination of Matsuyama and Holt as noted above because the MOSFET 
is a well known art-recognized equivalent transistor to that of the bipolar junction transistor. With the 
replacement of the bipolar with the MOSFET the bandwidth being greater than 10% of the threshold 
frequency is an obvious consequence of this combination. 

It is well known engineering practice to form a balanced amplifier arrangement from that taught 
by a single amplifier arrangement. The differential amplifier is composed of two single ended amplifiers 
placed together in a mirror arrangement so as to be able to amplify a balanced or two-ended signal (See 
page 423 of Holt). Thus it would have obvious to one of ordinary skill in the art at the time the invention 
was made to "mirror" the arrangement of Matsuyama and Holt, i.e. provide two inputs/outputs and 
associated feedback loops for both "sides" of the amplifier so as to allow for the use of a balanced signal 
as taught by Holt. 

Claims 2-6. 17 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable over Matsuyama 
et al. JP406061752A (Matsuyama) in view of Holt "Electronic Circuits digital and analog", pages 423, 
43 1, 436 as applied to claims 1, 9-12, 14-16, 20 and 21 above, and further in view of Bayruns et al. 
5,646,573 (Bayruns) of record 

Matsuyama and Holt are both silent on the use of a capacitor having one end that communicates 
with the input of the zero-order TIA. Note that the obvious combination above results in two operational 
amplifiers in the zero-order TIA part of the combination. This meets the second and third opamp 
limitations of claim 3. With respect to claim 4 the second feedback resistance is recited as being on the 
third opamp which would be equivalent to amplifier 2 2 and the resistance 4 of Matsuyama. Claims 17 
and 18 recite the equivalent in a "mirrored" arrangement that is merely the balanced signal version of the 
single ended version. The zero-order arrangement of Matsuyama is a series arrangement and it is 
common knowledge that one can rearrange the order of the series arrangement without changing the 
function of the series arrangement. This is just a mere rearrangement of the parts. Thus it would have 
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been obvious to on of ordinary skill in the art to rearrange the arrplifiers 2\ and 2 2 and their associated 
feedback loops for both the single ended version and the double ended versions as this results in the same 
function as is common knowledge in the art. Matsuyama and Holt also are silent on the addition of 
amplifiers both before and after the three-amplifier arrangement of Matsuyama and Holt (See claims 5 
and 6). It is commonplace to cascade amplifiers in which the arrangement of Matsuyama and Holt is 
directed The number of an^lifiers is dependent on the desired gain one wants to achieve which is 
merely the selection of the optimum or workable range. A single amplifier may not provide the desired 
gain and thus multiple amplifiers would be needed to provide that gain. Thus it would have been obvious 
to one of ordinary skill in the art at the time the invention was made to provide anpliflers in cascade 
before and after the cascade arrangement of Matsuyama so as to produce a desired gain which is within 
the optimum or workable range as is common knowledge in the art. 

Bayruns discloses that it is commonplace to employ a capacitor Q coupled to the input of an 
anplifier so as to capacitively couple the output of the photo-detector to the input of the anplifier (See 
column 3, around line 50). This, as is common knowledge, blocks the DC that may be present on the 
input from being amplified by the amplifier so that one amplifies the desired time varying signal and not 
the static signal. 

Thus it would have been obvious to one of ordinary skill in the art at the time the invention was 
made to provide a capacitor having one end in communication with the zero-order TIA so as to block the 
DC signal and pass the desired time varying signal to the amplifier as taught by Bayruns. 

Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Matsuyama et al. 
JP406061752A (Matsuyama) in view of Holt "Electronic Circuits digital and analog", pages 423, 431, 
436 as applied to claims 1, 9-12, 14-16, 20 and21 above, and further in view of Jeppson 6,122,131 
(Jeppson). 

The reasoning as applied above is relates to the rejection of Matsuyama et al. JP406061752A 
(Matsuyama) in view of Holt "Electronic Circuits digital and analog", pages 423, 431, 436 as applied to 
claims 1, 9-12, 14-16, 20 and 21 above and the following: Matsuyama et al. and Holt are silent on 
implementing the amplifier made obvious above in a preamplifier arrangement for a hard disk drive. 

One common use for conventional amplifiers is that of a preamplifier for a hard disk drive as 
disclosed by Jepson (Note Figure 7). It is likewise conventionally known in the art that such amplifiers 
are to have high bandwidth so that high speed can be obtained. 
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Accordingly, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use the high bandwidth amplifier made obvious above as the preamplifier for a 
hard disk drive as Jeppson teaches any conventional preamplifier having high speed can be employed for 
the preamplifier of a hard disk drive. 



Claims 7, 8 and 19 are still objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base claim and any 
intervening claims. 

Applicants arguments filed 6-26-2003 have been fully considered but they are not persuasive. 
Applicant argues that the whole arrangement of Matsuyama et al. JP406061752A is part of a zero order 
TIA. Applicant does not dispute that that elements 2 U 2 2 and 4 forms a zero order TLA Applicant 
believes that claim 1 is directed to "something different" and goes on to recite a zero order TIA inserted 
or nested within additional components. The examiner respectfully disagrees, for what the examiner has 
identified as the zero order TIA is inserted or nested within additional components as recited by the 
claims and explained in the previous and present rejection. 



Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Michael B. Shingleton whose telephone number is 703-308-4903. The examiner can 
normally be reached on Monday-Thursday from 8:00 to 4:30. The examiner can also be reached on 
alternate Fridays. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Robert Pascal, can be reached on (703) 308-4909. The fax phone number for the organization where this 
application or proceeding is assigned is 703-308-7722. 

Any inquiry of a general nature or relating to the status of this application or proceeding should 
be directed to the receptionist whose telephone number is 703-308-0956. 



MBS 

Sept 20, 2003 



Allowable Subject Matter 




